Background-For workers engaged in animal care, workplace hazards are common and may outnumber those experienced by human healthcare workers..
Introduction
Animal care workers comprise a diverse workforce trained to provide medical care and other services to a variety of animal species. These workers can be found in varied settings including farms, veterinary care facilities, and pet services. For workers engaged in animal care, workplace hazards are common and may outnumber those experienced by human healthcare workers [Gabel and Gerberich, 2002; Landercasper et al., 1988; Nienhaus et al., 2005] . Animal care workers are exposed to a spectrum of chemical, biological, and physical hazards resulting in an array of work injuries, including animal-related injuries, needlestick/ sharps injuries, musculoskeletal disorders (MSDs), allergic reactions, asthma, compassion fatigue, stress, burnout, and zoonotic infectious disease among others . Despite knowledge of these hazards, exposures continue to be commonplace with no reductions seen in recent surveys [Wiggins et al., 1989; Wright et al., 2008] . Recently, the National Institute for Occupational Safety and Health (NIOSH) updated the National Occupational Research Agenda (NORA) for the Healthcare and Social Assistance Sector to include a number of goals for reducing occupational hazards in veterinary medicine and animal care (VM/AC) workers [NIOSH 2013] . NORA calls for studies that focus on the assessment of major occupational hazards to VM/AC workers leading to the development and implementation of interventions that reduce the incidence of occupational injury and illness.
A review of the veterinary medical literature suggests that occupational injuries are prevalent in the clinical veterinary setting [Fritschi et al, 2006; Gabel and Gerberich, 2002; Landercasper et al., 1988; Lucas et al., 2009; Poole, et al., 1999; Poole et al., 1998; van Soest and Fritschi, 2004] . Prior research estimates 50-67% of licensed clinical veterinarians and 98% of veterinary technicians experience an animal-related injury at some point in their careers [Nienhaus et al., 2005; Weese and Faires, 2009] . The reported mechanisms of these injuries include bites, kicks, scratches, and being crushed by equipment used for animal restraint. When these exposures lead to serious injury or illness, the worker may suffer lost work time and disability. In such instances, if eligible for workers' compensation, a claim may be filed to assist in the cost of medical care and wage replacement.
Prior analyses of American Veterinary Medical Association Professional Insurance and Liability Trust workers' compensation data have reported that the most common injuries in the veterinary care setting are animal related injuries including bites, kicks, and scratches, as well as worker sprains and falls [Hub International, 2007] . In 2007, the organization reported that nearly 70% of the claims and $4.2 million of the incurred losses involved contact with animals. Overexertion events leading to back and shoulder strains accounted for 8% of the claims and $1.5 million of the incurred losses.
representation in animal care field compared to veterinarians, this group of workers has been relatively neglected in research efforts related to their occupational health and safety.
In order to characterize occupational injuries across a spectrum of animal care workers in Washington, we performed a descriptive analysis of the workers' compensation claims filed during the 5-year period from 2007 to 2011 for two groups of workers, those in 'veterinary clinics, including veterinarians and other clinical veterinary personnel,' and those in 'grooming and other services' which includes workers in kennels, shelters, pet stores, and animal grooming services.
Materials and Methods

Description of Workers' Compensation System
The Washington State Department of Labor and Industries' (L&I) State Fund (SF) is the exclusive provider of workers' compensation insurance to all Washington State employers, except those that are able to self-insure or are covered by alternative workers' compensation systems (e.g., the federal government). Workers' compensation coverage is compulsory for almost all Washington State employers. Elective workers' compensation coverage is available to the self-employed, employers of one household worker or other minor occupational groups exempt from mandatory coverage. Washington State statutes and regulations guide Washington workers' compensation insurance coverage requirements, claims administration procedures and insurance benefits [Washington State Department of Labor & Industries, 2014] . Using this system, employers pay workers' compensation premiums based on the number of full-time equivalent employees (FTE) reported quarterly within specific risk classifications.
When a worker is injured or made ill by workplace exposures, a worker and a health care provider complete and submit a Report of Industrial Injury or Occupational Disease form (RIIOD) to initiate a workers' compensation claim. The worker portion of the RIIOD contains demographic and employment information as well as the workers' narrative regarding how the injury occurred. The health care provider portion of the RIIOD includes the diagnosis, medical information regarding objective findings, treatment and diagnostic recommendations and an opinion regarding the work-relatedness of a diagnosed condition. From these data the nature of the injury, source of the injury, body part, and injury event according to the Bureau of Labor Statistics' Occupational Injury and Illness Classification system are coded [Bureau of Labor Statistics 2007] . Occupation of the injured employee is assigned according to the 2000 Standard Occupational Classification system [Bureau of Labor Statistics 2010]. Work-related musculoskeletal disorders are identified by a combination of injury event, body part, and ICD-9 codes consistent with specific musculoskeletal disorders (e.g. carpal tunnel syndrome, rotator cuff syndrome).
Claims submitted to the state can either be rejected or accepted. Accepted claims can be medical-only or compensable. Compensable claims involve injuries where either wage replacement for time loss occurred, a disability award was paid, a fatality occurred or the worker was kept on salary during the course of claim. One employer transitioned to self-insured coverage during the last 2 years. We retained this employer's claims for consistency. For the period when the employer was self-insured, fewer details were available about the medical aid only claims, specifically data for the worker's occupation, nature of injury, and accident type.
Data Analysis
We conducted descriptive analyses to compare injury type distribution across occupations utilizing accepted and compensable claims. Claim rates were calculated using total FTEs as the denominator and values reported per 10,000 FTE. Claim rate ratios and 95% confidence intervals around these estimates comparing rates between the two risk classes: veterinary clinics; and grooming and other services were determined for each year of the study period as well as overall for the five-year study period. Counts and frequencies were reported across occupations for major injury types. Work-related musculoskeletal disorders (WMSDs) were further characterized by the animal source and body parts affected, respectively. The Washington State Institutional Review Board approved the study. All analyses were performed with Microsoft Office Excel 2007 and SAS 9.1.
Results
Accepted claims
In the 5-year study period from 2007-2011, there were 797,750 workers' compensation claims received by the Washington State Department of Labor and Industries with a total of 6,521 filed by those in veterinary clinics, and grooming and other services. Of the 6,521 claims, 6,251 (95.9%) were accepted. Of the accepted claims, 639 (10.2%) were compensable and 5,612 were medical aid only (89.8%) (Figure 1 ). For accepted claims, 1,324 (21.2%) were filed by veterinary technologists, 1,308 (20.9%) by veterinary assistants, 381 (6.1%) by veterinarians, 1,854 (29.7%) by nonfarm animal caretakers, and 1384 (22.1%) among "other" professionals (Table I) .
A decreasing trend in claim rates was seen over the 5-year study period with highest rates seen in both groups in 2007 and the lowest in 2011. Accepted claim rates among employees in grooming and other services ranged from 1,575 to 2,581 per 10,000 FTE during the 5-year study period with an overall accepted claim rate of 2,191 per 10,000 FTE (Table II) , while claim rates among veterinary clinic workers ranged from 1,367 to 1,588 per 10,000 FTE with an overall claim rate of 1,487 per 10,000 FTE. Claim rate ratios comparing accepted claim rates in the grooming and other services to those in veterinary clinics ranged from 2.7 -4.2 with a 5-year claim rate ratio of 2.8 (95% CI: 2.4-3.3).
Among injury types reported (Table I ) 'struck by' (including bites, scratches, and kicks) was the most commonly reported, with 4,637 accepted claims occurring during the study period, followed by work-related musculoskeletal disorders or WMSDs of the back and upper extremity with 625 claims. The majority of all injury claims were filed by non-veterinarians including veterinary technicians (n=1,324), veterinary assistants (n=1,308), and non-farm animal workers (n=1,834).
WMSDs were common in both veterinary clinic workers and grooming and other services workers with 330 (46%) and 382 (54%) being reported in each group, respectively (Table  III) . The back was the most common body region affected in both groups, followed by the arm and shoulder. WMSDs affecting other body parts and multiple injury locations were less common.
Of the 4,062 accepted animal-related injury claims, 2,812 (69.2%) were filed by veterinary clinic workers and 1,250 (30.8%) among grooming and other services workers. Cats were the most common animal source for animal related injuries in veterinary clinic workers accounting for 63.1% of claims, followed by dogs (34.2%) ( Table IV) . In contrast in grooming and other services workers dogs were more common than cats as a source of injury with 57.6% of claims involving dogs versus 37.2% of claims involving cats. Dogs were the most common animal source for overexertion from lifting in both risk classes, accounting for 68.6% and 52.9% of these claims in the veterinary clinic, and grooming and other services groups, respectively. In both groups, WMSD claims from lifting non-animal sources (e.g. bags, boxes, cartons, and other inanimate objects) accounted for a large proportion of accepted claims (veterinary clinics: 26.6%, grooming and other services: 43.9%).
Compensable claims
Of the 6,521 accepted claims, 639 (10.2%) were compensable, with 349 (14.5%) occurring in grooming and other services workers and 290 (7.6%) in veterinary clinic workers. Compensable claim rates for grooming and other services ranged from 223-396 per 10,000 FTE with an overall claim rate of 317 per 10,000 FTE and from 81 to 146 per 10,000 FTE in veterinary clinic workers with an overall rate of 112 per 10,000 FTE (Table II) . Similar to accepted claims, a decreasing trend in claim rates is seen for both groups over the 5-year study period. Additionally, rate ratios comparing compensable claim rates in grooming and other services workers to the veterinary clinic workers ranged from 1.0-1.9 annually to a 5-year claim rate ratio of 1.5 (95% CI: 1.4, 1.6).
Trends in the occupational representation and distribution of injury types in the compensable claims mimicked those seen in accepted claims with a majority of the 639 compensable claims being filed by veterinary support staff (Table V) . Being 'struck by an object' was the most common injury type with a total of 243 reports, of which 194 (80%) involved an animal injury source.
Of the 194 compensable animal-related claims (Table IV) , 106 (54.6%) occurred among veterinary clinic workers and 88 (45.4%) among grooming and other services workers. Among these claims, cats remained the primary animal source (54.7%) in veterinary clinics while dogs were the primary source in grooming and other services (57.6%). Dogs represented the most common animal source for overexertion from lifting compensable claims in both groups though non-animal sources were the most common source of injury in grooming and other services workers.
Discussion
This descriptive analysis of 5 years of workers' compensation claims reveals that occupational injuries are common among all VM/AC workers. These findings identified animal-related trauma including bites, kicks and scratches as the most commonly reported injury type in both worker groups studied. Frequency of injuries across job descriptions varied greatly, with higher claim counts found for non-veterinarian support staff than veterinarians. Furthermore, injury counts were higher for workers in non-veterinary occupations including workers in grooming and other services. Animal source of injury differed between the two worker groups evaluated with dogs serving as the most common source of animal-related injuries in grooming and other services while cats were the most common source in the veterinary clinics. WMSDs from lifting dogs was the most common animal source in both worker groups. These findings have important implications for prevention among VM/AC workers.
This study contributes to the literature surrounding VM/AC workers, by reporting differences in claim rates between workers employed in veterinary medical versus animal care facilities. Potential explanatory factors for our observed differences in claim rates include 1) increased reporting tendency for minor injury in the grooming and other services; [Landercasper, 1988; Nienhaus et al., 2005] ; 2) less safety training or work experience in animal care in grooming and other services workers relative to workers in veterinary clinics, leading to higher injury rates; 3) differing exposure to risk of animal injury based on the work roles in caring for animals [Burns, 2013; Freiwald, et al., 2014] ; and 4) the inability of workers in grooming and other services, which includes pet stores, shelters and kennels to legally prescribe and/or administer controlled substances such as tranquilizer drugs to aggressive pets receiving their services without the presence of a veterinarian on the premises.
In terms of veterinary worker injury claims, our study found that animal-related injury claims for veterinary support staff far outnumbered those for veterinarians in this sample. Among veterinary support staff, nonfarm animal caretakers were the most common group to incur an animal related injury in the study period; however, this group also constituted the largest fraction of workers in the analysis across both worker groups. Possible reasons for the observed disparities include differences in education and training, in reporting behavior, and in occupational exposure risk. In the United States, a veterinary degrees requires 4 years of undergraduate education and 4 years of medical training while veterinary technicians/ technologists complete 2-4 years of technology training at a formal institution. [Bureau of Labor Statistics, 2013] . Veterinary assistants and nonfarm animal caretakers on the other hand represent a broad array of support staff and thus their training varies by job title ranging from formal to on-the -job training. The effect of training on reduction of injury risk among veterinary workers is an area in need of further study. Given their medical training, clinical veterinary personnel may at times self-medicate rather than pursue professional treatment, which could affect injury and illness reporting rates [Gabel and Gerberich, 2002; Landercasper et al., 1988] . One study of licensed clinical veterinarians in Minnesota and Wisconsin showed that almost 70% of veterinarians treated their injuries by either suturing lacerations, self-prescribing antibiotics and even reducing their own fractures and/or dislocations [Landercasper, et al., 1988] . More recently a study of clinical veterinary personnel in Minnesota found that up to 39% of respondents reported self-medicating their injuries and illnesses, suggesting the pervasive and persistent nature of this behavior in the veterinary community [Fowler, et al., 2015] . Similarly, occupational tasks associated with job titles may vary in terms of injury risk, with some higher risk tasks assigned to support personnel; this may explain some of the observed differences in claim rates between support staff and veterinarians. The tasks performed by support staff often require more frequent and intense interaction with animals than other more specialized workers [Osborne, et al., 2006] .
Our findings are consistent with other studies documenting the public health impact of animal bites. The CDC estimates that 4.5 million people are bitten by dogs annually; however, little to no data exist for those specifically at risk for dog bites given their occupation. Numerous studies assessing occupational hazards in the veterinary setting however, suggest that physical trauma experienced from animal bites are the most common physical injury reported in the profession [Fritschi et al., 2006; Gabel and Gerberich 2002; Landercasper et al., 1988] . One study of veterinary personnel in Minnesota found equal proportions of reported injuries in the previous 12 months among veterinarians and non-veterinarian support staff [Fowler et al., 2015] . That study however did not include other animal care professionals in the sample. If this identified incidence is truly elevated in non-veterinarian VM/AC workers, the lack of formal training in animal restraint among these workers in comparison to veterinary technologists and technicians could explain the observed difference.
Differences in the animal source of injury between veterinary and non-veterinary animal care workers were evident. Cats were the most common cause of physical injury in the clinical veterinary setting, whereas dogs were the most common injury source for animal care professionals in the grooming and other services category. It is possible that differences in animal patient populations between the risk classes in our study exist. A study by Freiwald et al., [2014] suggests that owner willingness to pay for veterinary care is comparable between dog and cat owners; however, that cat owners are less likely to spend time or money training their pets. In addition, monetary expenditure for veterinary services has been found to be greater among dog owners than cat owners with more frequent veterinary visits being identified by those with dogs [American Veternary Medical Association, 2012] . This trend likely also applies to expenditure on other items and services including pet food, supplies, and boarding.
Little is known about the presence of safety controls in the care of animals in pet stores, grooming, shelters and kennels, i.e. 'grooming and other services' workers, relative to the veterinary clinic workers. In a case control study aimed at identifying risk factors for animalrelated injuries in the clinical veterinary setting, Drobatz and Smith [2003] found that caregivers were more likely to be bitten by cats and older dogs. The authors found that despite these patients having a history of biting, a cage sign warning of a potential bite and/or possessing other characteristics thought to be associated with biting, muzzles or other protective equipment were only used 37-55% of the time, suggesting a reduced perception of risk among professionals in the clinical veterinary setting. In order to reduce the prevalence of injury and potential disease from various animal species, best practices should be implemented at all times and additional care taken around commonly implicated domestic animal species.
WMSDs experienced by VM/AC workers during this study period were most commonly associated with lifting dogs. Studies investigating tasks associated with WMSDs have been conducted primarily among large animal veterinarians . These findings suggest that activities such as rectal palpation and other obstetric procedures predispose large animal veterinarians to shoulder and back MSDs. Information regarding other clinical veterinary fields and animal care workers in the grooming, kennels, shelters industry however are not available. In small animal veterinary hospitals and animal services sectors dogs are often lifted onto tables prior to the administration of services or treatments. Personal and environmental factors like proper footing, lifting angle, and characteristics of the lifter can predispose personnel to injury when lifting these animals [Howard and Adams, 2011] . Additionally, it is estimated that 24-30% of the pet dog population is overweight. Obesity in pets is often associated with numerous adverse health outcomes and likely requires additional veterinary care, thus increasing exposure to veterinary medical staff [Laflamme, 2012] . Hydraulic lift tables are commonly found in veterinary practices and can be seen as an engineering control to preventing lifting injuries. But, like any proposed alternative solution, these tables are not devoid of potential harm.
Pets must be trained to stand on the tables and/or are held in place while the table is lifted to prevent injury to the pet while the table is moving.
Non-animal related lifting overexertion including lifting inanimate objects, such as bags and boxes, also accounted for a majority of lifting injuries among the surveyed workers and was the most common cause of WMSD compensable claims in grooming and other services workers. The prevalence of these injuries may mirror those in other industries in the state allowing for follow up studies comparing the frequency and severity of such injuries among those who work with animals and those who don't. Poor lifting practices coupled with the lifting/handling overweight or obese animals may put workers at risk for WMSDs. In order to avoid this type of injury, personnel should take the appropriate precautions when lifting animals and other heavy objects while at work. In addition, employers should ensure that animal workers are informed of the most up-to-date recommendations for injury prevention and that they foster a workplace environment that puts safety and health of workers first.
One limitation of this study is the lack of employment data by occupation to allow the calculation and comparison of incidence rates by occupation. Instead, denominators consisted of FTEs reported by employers per quarter by the risk classes for veterinary clinic worker and grooming and other services workers. Another limitation was the lack of age data on populations at risk, preventing any analysis of the effect of age on injury risk. Also, workers' compensation data are known to underreport the magnitude of occupational injury and illness [Fan et al., 2006] . Finally, the veterinary clinics and grooming and other services risk class data analyzed allow some overlap of professionals with clinical veterinary personnel found in both risk classes studied. Therefore our findings do not exclusively compare one occupational group to another across the two risk classes being compared. Occupational hazards are prevalent among veterinary medical and animal care workers in Washington State. We found an increased claim rate in grooming and other services when compared to those in veterinary clinics. Injury types ranked similarly among the two groups though animal related injuries involved cats more commonly in the veterinary clinic workers and dogs in the grooming and other services workers. Back WMSDs were common and were caused by dogs most commonly in both groups. Reasons for the high claim rates and differences seen between the two compared animal caretaker groups is only speculative but likely involves reporting practices, and overall exposure frequency. Other external factors include the prevalence of obesity in domestic pets and facility design that places additional strain on the musculoskeletal system of workers. Employers of personnel in veterinary clinics and grooming and other services should implement enhanced occupational safety and health programs in the workplace including training, and ongoing monitoring of occupational injury hazards faced by these workers. 
